Effects of surgical and chemical castration on spatial learning ability in relation to cell proliferation and apoptosis in hippocampus.
Chemical castration using luteinizing hormone-releasing hormone agonists and/or anti-androgens is an alternative to surgical castration. Goserelin and bicalutamide are representative drugs used for chemical castration. The effects of chemical castration on sexual functions are well documented; however, the possibility that chemical castration might induce undesirable effects on brain functions has been raised. We investigated the effects of chemical castration and surgical castration on spatial learning ability in relation to cell proliferation and apoptosis in hippocampus. Bilateral orchiectomy was performed for surgical castration, and chemical castration was induced by treatment with goserelin or bicalutamide for 28 days. To find out the effects of goserelin and bicalutamide with those of orchiectomy on the spatial learning ability, radial eight-arm maze test was performed. To find out the effects of goserelin and bicalutamide with those of orchiectomy in relation to cell proliferation and apoptosis in the hippocampus, terminal deoxynucleotidyl transferase-mediated dUTP nick end labeling staining, and immunohistochemistry for 5-bromo-2'-deoxyuridine, doublecortin, and caspase-3 were performed. Western blot for brain-derived neurotrophic factor, tyrosine kinase receptor B, Bax, and Bcl-2 in the hippocampus was also performed. Orchiectomy caused deterioration of spatial learning ability with suppression of cell proliferation and enhancement of apoptosis in the hippocampus. However, treatment with goserelin and bicalutamide had no effect on spatial learning ability. Cell proliferation and apoptosis were not altered by treatment with goserelin and bicalutamide either. Surgical castration causes deterioration of spatial learning ability, while chemical castration does not impair spatial learning ability. We should find out further mechanisms affect to the relationship between androgen level and neurogenesis and neuronal apoptosis.